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ABSTRACT : 

PURPOSE: To provide the . magneto-optical recording medium which has excellent C/N 
and excellent recording and reproducing characteristics and productivity, 
substantially obviates a reading error even in long-term use and has excellent 
long-term reliability by using a protective film having a high refractive index 
and less optical absorption of a reproducing laser beam and the process for 
production of the magneto-optical recording medium including a film forming stage 
for the protective film having excellent film formability. 

CONSTITUTION: The protective film of the magneto -optical recording medium having 
at least the protective film and magneto-optical recording film on a substrate is 
a film contg. Si, Ge, N and H or a film contg . Si, Ge, C and H. The 
above-mentioned process for production includes the forming stage for the 
above-mentioned protective film by a reactive magnetron sputtering method. 
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1 6 

A^^ttc[B] (BIT. r^a:^ [B] J tlE®^ 

^. ) i:m.^Lx^ :^mmyt-uy ^ y^yyyj^^^ 

[00431 ±SiO J: 3 ^T^tM^^s [ B ] 'Xi±. msih 
mSAz Lxm^^ixtz:i^^.uy\.Z}Mm%m OjR L#fi[ 
*>'6 0-9 s=^)v%<nwmx^vxy<tz tti^Ut. t 
< . mikyfUy A >'{c**^^^Diltm&*<2-4 0 
mz 5—4 0 t;P%tolSHT#iSELTi^S t 

mm±mmzmmLx^^hzti)<iifiLi\ i-t. ^:<o 

J: d izm^mmM±m^X$) O : ^^;P*^fgfil®^* 

tz^-^iizmmr^ ztizxr, xvmx^ h . 

[0 0441 c:oJ:3^i^«-^ [B] <01 3 5 
'Ccox;^ U :^tt>'rS!l^ LitfigRgfifjg [ 77 ] {±. 0.05 
— 5d 1/g. #tZ0.0 8— 3d 1 /gWl^ffltCJb-S 

[00451 ^a-^[B]t±. ftS-^flc [A].i:|3I« 

20 \,z\^xm&i.tzwmm. (TMA ) ifil or*p..:»i 

L<«-1 0-6 0t:oKHtc*SC:i:>&sa*U^. * 
;t:gt^ta^«s CB] <0;jf7XSE^ia]K (Tg) {£ -3 

0— 6 0*0. iSFt t<{±-2 0— 5 0'CWlffiHtC&-&C: 
i:*«a*L«r^. ^/btc. tt«-&«c [B] iOXiyUHltff^lc 

1- ^Tji^LJtie^Sti. 0-10%. »iL<{±0 

[00461 *ifeHBtct3i->-c . mwit vxw^^vy < 
y%yyyh.^-^^mL^^y^\>^h^\,z\t. BulE#l 

[A] [B ] OfiMlfcti. 1 0 0/ 

30 0.1 — lOO/'lO, jaF*L<{il0 0/0.3— 10 

o/i<rmmzibhz'i:.im.t.\^\K ^fi-^«s [b] ^ 

CKOffiH-C'^tfi-^ [A] \,ZW.^^hZ't\.ZX->XW^ 

fiBtMEiilSa;tt±fi^llfc<o?^ffi*«^^it^«c [A] w 

[00471 ^i5. ±ieoj;a=5:raisa'^. iPifta 
^A^^Wcco— a5*-'4$*vu>f y^<r>^-m^fi)Vif^ 
40 ±g<7) J: a =5r^:t^ 7 ^ . ■^-m«ifi)Viip.y 

mii^\,zi5\^^^c/\smti^hmii-fi&im.mL(rt^w 

a^{±5 0— 1 Ot;l^%13lT-Cib^„ Z<7)Xo^ 

^^\yy H y^mm^mii. mmffmmiz^^ x a 
izm^yfuy >f :^^iigi:i^i4»'J^gB-^LT y^y hm 

!Bs?rl^U. iky^^X. Z<7y$mmt^^<DmiiKi^\^y 
50 -f y^®llgi:2rS-^-r&ifc(cJ:ot:tSSi-rS^fc*-' 



( 

1 7 

[00481 jsLheo i 0 ^xmmm^Hi. mmm-^^. 

9mm. mm. Ukn. mA. ^ma. ^mm^mmm 
[00501 mmizx *)m.^^ii?>^^t lxh. y 

[00511 :^^m<7)tm^ssmi^ii:(^miizit. 

ti:m'^xm\'^&:itiimtL<. ^(rm&T)Va- 
/K?5flgJWK|XXx/W±. 3filffJ.Xh0^filffT;W3-;U«7)T 

[00521 ^<?5j: d55:7x y-)vm^imikm,i. m 
umvs^^w [A] axu^^iifi [b] n-^mm. 

*1 0 om&mzni,X, 0~1 OMIScOfiT'ffll^S 
^ i:3&5M* L< . ^Jt^WTyl-a-zl^iOJiilfiSlxj^^-r/l^ 

{±, 3f^a-&«s [ A ] axv^^rn^^ [ b ] (^y^uma. i 
ooasasic^fc. 0—1 o«»ajt7)ji'Cfflv^^,^:t 

[00531 iyi*liqBc05e?aMlEIISSt«t<0S«gtC«. 
:i^^<ryUtfiiSXT/mm.im^j:i>^j:\'^miX\ i^V 

xsast, ii=77.y\y-^. i}v7.\:'-X^ 

mm. ^ux^u^ast. ;Kurot^^>'SSNt. 

[00541 :i(r)i.ot£ms.<mMm^zW^'^iv-^j:\^ 

tf". iififO. 5~5mm. jifit<f±0. 5~2minfib 

{(SiiGei-i)i-7My } i-zHz 
{tzti\^. M{4NS^{iC-C«>0. xfiO.SOSxg 
O.QO-CifeOs y(40.4^yS0.8t:-fcO. z(40 



10) !Hf^^5-274726 

1 8 

< z < 1 Tfc^ . ) -c^^^i-sffl^T*) ^ ^ L 

l-*. ;c7)»SIS(±. ±IB47cS<o;^-CflljS;§aTV>T«> 
J:<s §A>tCB, I n. Sb. P. A l.^.S i\ Ga^ 

[ 0 0 5 5 1 *l|HHt3^^3feia^^m*^ M 
;t{f, 03 iJ J:v:|a4 tc^-t J: ^ t:, W^<r>^mm:^ 

-th^^mmmrQhhmf^Kzx^. ii'^< tt— o<o 
xmA \,zm-ti. 0 ^mn^-^hhi^^. m i xim2U. 
^<n^imktLxi,mi>zmmt^j:<. m^j^ 

^<r>UmSk. 0>R{f, S i3N4: S i N, {x<4/' 
3). ZnS. Si. CdSl SiC, (O.S^xg 
3) 55: if. J>^1^(4 (SiiGei-,) i-yC, (0, 5^ 
x^O.98. 0.3gy^0.8) 5rffll'>-l.^:i:3&«'C# 
mifi^ll2tiJ:tXm2filSll4c0M 

20 i , Ge, C^J;lA'H^^tyjST-**^i:**a*Lt^. 
[00561 ±E<0 { (SixGei-,)i-,My} i-zH 

SrW-rSfilim-Cti. M^ifC^i?L^:^t:i. x{4 
0.3 OSxSO. 9 0 Tib's)**, ilfiiO. 4^x^0.7 
•C25S^i:35«i9FiL<, y{40.4Sy SO. 8T'i5^ 
35i»\ !|flC0.4gyg0.65T'S>^C:i:*<Sf*L<, z 
(40<z< l'Cfc|>j&«. i^lcO.O ISzSO. 1 5X'h 
h^ttmtL^^, xj&«0.3 05fe}|fC*).Sfc. 

30 S:M^$-ti:^«i:':;»c§<'5rS.ri:3&<*'3. -:fir, x*« 

o.9o^mx.^b. ^mmifiMmi.zm'v. * 

o.s^mx.h}i. JS*f**««TL, 3^y^\yx%^<r> 

m!if^zi:hmmmn<r>wmif^:i^^hifihi>. si- 

G^njk<7)mt.-k},iSi-G^cjk<r>^mm*\,zni^X 

■Tht. Si-Ge-NJ^<?)|g^fc{4Si-Ge-C^tfOjS(?5M 
40 ^^Stk*«(STL. JiKlg3iMS-±(f'l.;ty)tCGei0^^r 

[00571 ^iS. ±ie<OS i . G e . NtiitXHcOffl 

jKit, Si, Ge, ctiit/H<7)mmtii. m.^xmm 
m»>&\>m-ik-( ::i-yMm.^mm ( s i ms ) tcj: 

[00 581 c:oJ:a=5rS i , Ge, N43j:lXHS:-§-ty 
^mm. S i , Ge, CfcJ:lfH$r#tffillilg{4, itiS 
^cr>i&^ ( A ) j&«4 0 0~1 2 0 0 nmCO^MliZtiif^ 
50 IS^JSSf^n (n(4no+i k-C^$tt, nofiigiff^tC 
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1 9 



2 0 



T$>^. ) «SIS[a5no*U.9jaJt. *fiL<ti2.0 

0 . mmmckis^o . o s ot. l< (io . 
0 1 OT-efc s i: * L V ^. 

[ 0 0 5 9 J ffi^Jglff^n<7)|SRIiI5no{±Jg^^tC*rjE 

a= (47r/A) xk 10 

[00601 *l|HBT-fflt^i^ixS«^{i. Mx.tfrJ'- 
^'•y LTS i GeN, S i NfcGe iTttiGe Ni; 
Si«OS-&:J'~>-' /h. J)SV^{iSiGeC. SiCi: 
Gei;t{4GeCi:S i<7)^^:5'-:>-*«y h^-fflWV RlC 
tt:<rxi:L'CH2. H2O. CH4 #$rfflV^K/©ttxyN->y 

S i i: Ge i:<7)g|gfiiS^lcH-t>^^^Mi£-^fCf# 
/^ilJtS i Ge:J'-^'>y h^rffll^T. ArfcHz fc Na 

^:^boyX.'N- y:5'&t:J:->TS i , Ge, NtJil/H 

«yhS:Ari:H2 fcNa #ffl^4'TXyN-«y:5^U>'^<-ri, 
::i:lc:i:'DTJi5Ul-r&. 30 
[00621 ^^izt-tz. :^^Ml>zm?>^'mMSMni^ 

^mm-r^m^. msitt:ii^m±.iz, sico»«s 

t. H-ty^J$-h'-rLfeGe<0«9*tS:MSgfC 
f#^fLJtSiGeC:J'— ^^'-yh. SjttiS i CfcG e t 

(r>mmM^iz\^-'t;y^i:m\iLx^%i^ivrzs i g 

Ari:CH4 #H^tt», *5t{±Ar fcCzHe WSMfp 
■V<^Kim.^^^- hxjyx/^ y rJ'fttc: i S i . G 

mx.ii^ JJEWid'SrS iG^C^—y 40 
•y b Sr A r t H2#Hm«t»t:-Xy\--y rJ' U ^-^-TS d ttC 

[ 0 0 6 3 1 ±12 H-f ^iJ^mfc LTfi:. Sft^WtCJi. 
B. In. Sb. P. A K B i . G a^:t';&i^ff ^>ix 

(4. 3fcSB[Mie^«8Ef*:0^$ixS!f#ttlct>J:^*\ ffl^ 50 



2 0ppmOT-e*)l.o 

[ 0 0 6 4 ] icoi 5 ^r»aKf4. il^ 1 . 8J3Lh. » 
* L< {4 1 . 9—2 . 6 iOJ^^^WLTV^ ^ fcj&sa* 

Wcrmmx^^tz^. HXM-<^^^z\m&imfi^% 

^fcft«^ilJ?{4^<Ti, ivv JSp/lt LTfflC^/^iiS 
Si. Ge . Nj3J:tXH&#tf]K. iit{4S i . G e . 
Nfcit^H^^tflg. {(SixGei-x)i-yM7} i-z 
H, (fcJt't. M(4Na3t{4CT*>0': x{40.3 0g 
x^0.90T'JbOv y{40.4^y^0.8m'5< z 

t4 0 < z < 1 s . ) T^sir-s a^<^jK{4 . esfj* 

[00651 ^f&B^fcrtJL^TftSBg (miftSl^il^ 

^ J:tX/4 Jt{4^#K^^i5*>3efiaiMieiii 
MwlEHi^lS (^k) $-xWN:^X-ri,xyM:yxlli: 

»=Sre -y h S-J^fig^S fdi>\,zmir>^-fi^'^(r>im 0 5: 
WSO-r&MS^t^S, c:iOJ:a'5:«iaS<OlSj?{4. il 
^50~2 00 0ATi5S. 

[00661 z<7ii,o^j:%mm:m.(m\^m^)i t 

TfflV^«.i©^lC{4. «SjlSc0lS/5{4s ifi^l 0 0-.2 0 
OOA. ilf*t<(43 0 0~l SOOA-CfcS. 
^iOJ: 5=5:«li)K«r±ie<^l|2«^t 
t2{4. «SJK<0Jlj?t4, ji^5 0~1000A. *FilL 
<{45 0~7 0 0A. $^>ic:»*L< (41 0 0—4 0 0 

[00671 3e?aM^«flc<0:^«^ia4«OiS^i: 

® 1 ftlSKtSg 2fil|iJgOlSj55r±ieo^lc-r 

[00 681 JSftJ. w.\:^\mi^mm-'iij^z^ 
<imr>^m^m^h^\,zn. si3N4*-^>^fSjgS: 

fflv^Sit*iifiU^. ISl4/t{4IS2«^i: 

fii^T'{4ii^l 0 0— 2 00 0A. »*L<(43 0 0 
— 1 5OOA:gm-C*>0. m2«^-C{4aiS5 0 — 1 
OOOA. ifaL.<t41 0 0— 4 0 0ASJ^-e*S„ 

[00691 imsmmm ^^-QWi^-^hix^^m. 

t>Ot'25ix{4i|ti:SiM{4^:V»*i. ^iO^T't. Sdj^ 

7mipt^WiifLh'yt{:< 1 1 1 scotcs ( i ) t . ;?&± 

S7C*3&-^.a{4'^i.-5iJ'-^:< 1 «£7)7^ ( ii ) fc3&>4. 

* S t ^{4 3 d ^tS^*- ^>SI{f ix«. 
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2 1 

C 0 0 7 0 1 ±123 dm^Ttm ii) t LXli. F e . 
Co. Ti. V. Cr. Mn, Ni. Cu. Zn^3&«ffl 

[ 0 0 7 1 ] dj^TC^Ii. ^ia[^e^M4»i=, 

[00 7 2] ±^^±3i7cS (ii) tLTti. MtliG 
Tb. Dy. Ho. Er. Tm. Yb. Lu. L 

a. Ce, Pr. Nd. Pm, Sm, Bui}imfC>tl 
ZtL{,<7)0*>. Gd. Tb. Dy. Ho. Pr. N 

d. Sm*<jff4L<fflv^/5>;h.l.. 

[00731 ±g« i a ^j:mi)^i^mittii>:if^< 1 1 1 
«o#jJi7c^{i. itJa^^JS+t;. ISMSfiSE^B^M 

O^lg-mSr^tLT. il^5~5 0J!K^^%. »iL 
<(±8~4 51E^%. m-»*L<«i:l 0~4 0/gi'% 

[00741 ±IB<7)3 am^TiM 

( i ) t3it^#J:M7c^ (ii) l>zisatx. mm:k^±m 

(iii) iv^, ±mmmii^^m Ciu) 

:^tt^®i:tT{i. Pt. Pd. Ti. Zr. Ta. N 

b^*>'fflv^^>ix^*>\ ztL^<r>o-h. Pt. Pd. Ti 
i|ffcPt*jt«Pd. S)S,i^J±c:coM#^ 

[00751 3t!at^^iK«c<^)i!ffKfl:ttS-^^tC]§«)S 

3 01g^%. J;0W*t<li5~2 51S^%. $^>lc«F 
*L<{il0-2 5J5g^%. !Npl:e*L<{il 0— 2 0 

[00761 ±ie<^ i a ^m.xmmik&.±mi:^mmi 
m^mzam^it. immt,zum:fiHc ^-iz^<^it 

[00771 ^^mx'it. tmmmmtf^. mzrmz 

( i ) 3 dm^Ttm 

sdm^Tmit. ^m^mm'piz, »iL<{iFes 



2 2 



L < (i. 4 0 5 9 m^%]HT<D&X^ tX 
\^tZb'^mt L\\ F e tJitX/ifctiC oCO»*M 
01I-i^%Ja±T8 0jE^^%JiilTc0KH{iS>Si:. SKK^k 

[0078] t i^,-?. 3e?1^5^M«fefc. C o i:mn 

-t^t. ( >f ) ^mMsmmfD^jT-fj-^^tfi^^L. * 

it (D) ;5r-tHli£ft (^k ) ifi:k^<^j:tt\i^dmi^ 
10 fga^/btt. -e^o^. coioSfeimMiciO. 3tiS^iE#i 

IgW^jSJg^ S ^ t A«-C^ . L*- 1 . Co »^ 

«^^><c>C o/ ( F e +C o ) it [M^it] Jm^0~ 
0.3. if*L<t40-^0. 2. §/i>tc:»*L<{±p.O 
1 ~0 . 2-C*-& J: a :5ra-C. 3efiBE^iB^M*tc^?^£t 

[0079] (ii) #iJi7cS (RE) 
#±3S7C3g (RE) fcLTtt. Nd. Sm. Pr, C 
20 e. Eu. Gd. Tb. D y *>t{4H 05&«fflU4>nS« 
Ztl^(r>fpXti, Nd. Pr. Gd. Tb. Dyimt. 
L<fflv^^>fl. mcTb*<»i L<fflV^A,nS. i^. 

b ^^±mym<^ a *> 5 0 is^%jjui#w lt i ^ s ^ t 

[00801 io*±S7nSJ±. |gHt:Stt=5::^rf6I^c^l 
im^mi: i>^fz^mmsMmi:nh t a ^*-<?> re 

/ (RE + Fe+Co ) It im^lfi i::KXmhLti^ 
-^iZ^ xj&«il®0. 1 5^x^0.4 5. iftLKiiO. 

30 2o^:>^^o.4xhh^o^&x'ytmmsmm'Piz^ 

^LX\>^^ZtimtL\>\ 
[00811 (iii) i»W:fett^Jg 
WSIrftSi^m. ^KSBtMIE^Mtflc. UtLKitPtt 
7t{4Pdfc-SlHi:^(50M#*«-t-**LTtJ»3. PttJit^ 

%. iHF*L<{±l 0j[g^%$-iex.T3 0J!g^%mT. $ 
^>ti»* L<{± 1 OU^%^mx.X 2 01g^^%*)1l. « 

40 [00821 3KfiB^^lgtt'<0Ptt>j:t//i;t{iPd 

fc. mm.^m^mw.imizmfL. mmmrnvxi^ 

[0083] Pti3Tb28Fe5oCo9 m=f- 

%) J>l)l^*iPdi2Tb28Fe57Co3 (1S^%) 

m^i^mt. mnm^ssx^ sox^ayi^riizi 

OOOl^iaft^LTi.. C/'Nit{4^<^'fkL^(r-». 

50 [0084] 5tiat^ieiiiS't'(c±iEt«i^ 



( 

23 

[00851 mm-C^ -SflfiWTcSwMfc LXii. J^TO 
i, V, Cr, Mn, Ni, Cu. Zn^. 

[00 86] (o) p djiij'f.m d^TcSs mm 

Zr. Nb. Mo. Tc. Ru. Rh. Ag. Cd 

W, Re. Os, I r, Au, Hg«p. 
[0087] 

(l^) IIIBSeTcSg. Mx.{f B. A 1 . Ga. I n. T 

(tJ;) IVBiKtc^. Mi-JfC. S i . Ge. Sn. Pb 

(^) VBBotS. mtt'N. P, As. Sb. Bi 
[0088] 

(h) VIBSetcS. 0IR{fS. Se. Te. Po^. 

[00891 ;icox o ^j:^mmmm<Dmmii. mm i 

00~600A. Jff*L<t4l 0 0~4 0 0A, ^ii>l,Z 
JJiL<t41 5 0~3 5 0AgE-Cft6. 

ieiiag3±iciS(t^>iiTi^'rtJ:<. msizj^xoiz 
m2m.mm4±izmiff>tixi^xi>i\K 
[0090] ^kmmt LT(4. mm A l , T i . P 

^:<i:t iaSr^ilrLTV'>'l.-<y^;l^^ (M. N i C 

-'^A-^^sriSfig-r^.^is-f-iac^rLT o . i 

[00911 w«oia^r^iS!S**S)^t-ri>r;uS-'>A 
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2 4 

^h. ^tiTU<^T)\^^-^J^'^Mzi5\>^x. ^^mcr> 

{ 1 ) Al-Cr (Cr^*fiO. l~^'01S■f• 
%) . (2 ) Al-Cu -^^ ICu^Wao. 1 — 1 OJS 
^%) . (3) Al-Mn (Mri-^^fSG. 1 — 1 0 
Wc¥-%) . (4) Al-Hf (Hf ##io.l-l 
01H^%) . (5) Al-Nb (Nb>WaO. 1~ 

1 Om.=f-% ) . ( 6 ) Al-B-^ ( B-^#«.0 .1—1 
10 0®^%) . (7) Al-Ti (Ti^WMO. 1 — 

1 . ( 8 ) Al-Ti-Nb <T i #*:ft 

0. l-5m^%. Nb-§-^rMO. Ir-SWFFX) . 

(9) Al-Ti-Hf -^^ (Ti#*»0. 1-51S^ 
%. Hf #Wa0. 1 — 1 0M^%) . (10) Al-Cr 
-Hf ( C r ^WiO . 1 -5 Jg^%. H f 
0.1— 101S^%) . ( 1 1) Al-Ci-Ti -^^ (C 
r-##aO. 1~5M^%. Ti^^rfiO. 1-1 Olg^ 
%) . ( 1 2) Al-Cr-Zr -^^ (Cr^WSO. 1— 5 
Z r ^*fiO .1 — 1 Omrf-% ) . (13) Al 
20 -Ti-Nb^(Ti^W«0.1— 5m^%. Nb-^W 
MO. 1— 5JS-1^%) . ( 1 4) Al-Ni -^^ (N 
WMO. 1 — 1 01S^%) . ( 1 5) Al-Mg -^ife (M 
g-^^fiO . 1 — 1 Om.=f-% ) . (16) Al-Mg-Ti 

(Mg^Wfio. 1-1 oJs^%. Ti^wao. 1. 

— 101^^^%). ( 1 7) Al-Mg-Cr ^ (Mg-^:fi- 
«0. 1-1 01^^%. Cr-^WaO. 1 — 1 OMFf- 

%) . (18) Ai-Mg-Hf ^± (Mg-^^rao. 1— 

1 0®^%. Hf-#:&aO. 1-1 OJE^%) . ( 1 , 
9) Al-Se -^ife (Se#«0. 1-1 01S^^%) . 
30 (20) Al-Zr (Zr#WaO. 1 — 1 0®^ 
%) . (2 1 ) Al-Ta ^ (Ta^WaO. 1 — 1 0 
m.=f%) . (22) Al-Ta-Hf -^^ (Ta^iTaO. 

1-1 om=f-%. Hf-tf#ao. 1-1 om=f-%) . 

(23) Al-Si (S i-^qtaO. 1-1 0®^ 
%) . (24) Al-Ag (Ag^WaO. 1— 1 0 
1S^%) . (25) Al-Pd (Pd-^^aO. 1 — 

10®^%). (26) Ai-pt (pt#wao. 
1-1 om=f-%) . 

[00921 z.ixho)^mm^i^^-thr}v^~'^M.^ 

40 ^</)d^>. mzVlTcrtiotc-^^^. ^m^^m^ 
mix\i^i><r>x'n±L^\ 

( 1 ) J\y-^J^ (Hf ) 0.1-1 0JS^^%S:#tfT 
/US-i^^A^ife. (2) (Nb) 0. 1 — 1 OH 

^'%$-^tfr^l^5-»>A^^. (3) ^^'y (Ti ) 
0. 5-51I-7-%i:^N7-'>A0. S — Sm^f-Xt^is 
^, f-:J'>'i:.'^P'rl>>AcO-^t^ir^ra*^l — 5. 
5m^%'C'S>^.T;l'S-'>A-^^. (4)t?C7A(C 
r ) 0. l-5J!g^%i;^:J'>'0. l-9.5M^'%fc?r 
50 if;^. ^'DAtf^:J'y<0^tf-i-q|-a*il 0M^% 



( 

25 

g) 0. 1~1 0W^%t^uM.0.1~-l Om.=!-%i:^ 

mFf-Xi^xr-ch t r/i^ s -^m.^^. ( e ) ^ oju o . 

1 ~ 5 fc ^ N A 0 . 1 ~ 9 . 5 ^-if 

%aTX'h&T)l' 5 -»> A-^^. ( 7 ) A 
0. 1~1 0JK^%i:>'N7~'>A0. 1~1 01S^%i:^ 
v^^:fi^'>AfcyN7^'>A<?>^fh^Wjl** 

1 5m^%lHr-Cfi^T/\^5^-^J»-^. (8) ^'OA 
0. 1— 5JK^%i:>'';l'r7ri>^A (Zr) 0. 1~9.5 

a.i)i 1 OS^%mT-CJ>S r;P$ -'^A-^^. ( 9 ) ^ 
i^^/KTa) 0. 1 — 1 0IS-?%i:>'N7— -^AO. 1 — 

1 01S^%i:Sr#;^. 3&*o. ^'V^'/l'fcvs^—'^AcO^ 
tt^*M*U 5Ml^%mT-Cib-5r;l'5-'>A^. 

( 1 0) ^^'>'0.5~5iR^%tri:t7'0. 5 — 5J!S^^ 

5. 5j|g^%t:'^ST;l'5-'>A-&#. (11) v^^f. 
>"^A0. 1 — 1 01gi^%i:f-^>'0. 1 — 1 OIg^%i: 
V^^:t-i^'^Afcf-iJ'>'<0^|f^*4*il 
5M^%OTTfcSr;PS->?A-&^. (12)>'n:7- 
»>A0. 1— 9.5IS^^%. n A 0. 1—5 M^^%t3i: 
t/f-:J'>'0. 1~9. 5ig^%Sr#;5^, J\y-^J^ 
ti?DAi:f-r5'>'<0^|^#*M*^l 0J!g^%JilTT'2iS 
T/I^Sri-^A-^^, { 1 3) /^:7r;'>A0. 1 — 1 Olg 
-^^^-i^^J^O. 1 — 1 0M^%t5j:t^^^':^0. 
1 — 1 OiS^%^^^. 3&^o. Jsy-^M.h^^^t'^ 

y^iy^j^<D^%['is^mi}^ 1 5 jK^^%iaT-c* -& r a 

-•^A^, ( 1 4) >'n:7->>ao. 1 — 1 01S^%. 
V:?^^5/">A0. 1 — 1 OjK^%iJj;t/^'nAl 01^^^ 
%iaTi:i&^;^^, >'s:7CZ'>Ai:'7:?^:T.i^'>Ai:^' 

oAco^tt^wa*n 5M^%i':iT-c&'&T/t'5-'!7A 

< 1 5) M7^'>A0.1~1 0M^%. V^^^ 
i^-^AO. 1 — 1 OMl=^%. f-rJ'^^O. 1 — 1 OJ[g^%t> 
J:l/^DA1 OIS^%W.Ti:^#^^, vn^-'^A 
i:V^^:*«i^'>Ai:f-:?>'i:^aA«7)^tf^^rM3&<l 51g 
^%5fep-C&'&r/l^S-'>A-^. (16) ^:J'>'0. 
OW.T%. -7 ^^^-i^'^ AO. 1 — 1 OIE^%tJj: 

At ^'OA i:£O^U-^:S-fi*(< 1 51S^%mTt:'ft 
Sr/l^S-'^A-g-^, (1 7) --y^^/I^^O. 1 — 1 0 
W^f-Yo-^nV 5 ^^'^^ A-^^. ( 1 8 ) .y :5r,i^$. q . 
1-1 0il-l^%i:^'nA$:2M^%lSlTi:Sr-#OT;PS 

( 1 ) Ni-Cr «5IR{f N i #WS3 0-9 911 

Cr-t-qg-ffil— 7 0M^%) . (2) Ni-Si ^4 
-^^ (flaii-tfN i ^ig-fi8 5J!S^%. S i ■^^tal OM 



14) !|f^T5-2 747 2 6 
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Cu^*i3S^%. A1^*«2M^^%) . 
(3) Ni-Cu (mtfN i-^^r»6 31S^^%. 

C u^:fr42 9 — 3 01^^%, F e^^jfe-A^) . 9-21^ 
^'J^. S i ^*40 . 1 -41S^.^* A 1 #*»0-2. 
7 SIS-I'?^) . ( 4 ) Ni-Md-Fe ^-^1^ (M^tJf N i 
•^Wae 0—6 5JK^%. Mp#:&rf2 5—3 5M^ 
%. Fe-i6-*a5iS^%) . ( 5 ) Nj-Mo-Fe-Cr ^ 
(0II;ttfN iir*S5 5-6 pJ^-=P?^. Mo^:fi-a 
15~2 0IS^%. Fe#W»61g^%. C.r#Wil 
10 2— 1 611^%. W-&iS"»5iKf-%) . (6)Ni-Mo- 
Fe-Cr-Cu ^-^^ (Mi.(f N i -^^tfi6 OM^%s M 
o^«-M5lg^%. Fe^i6-a:8iS^%. C r##»2 
1 C u -i-*43JS^%. S i 1 M^%. 

M 1 1^^^%. W^^ra \ mrf-%. S l^JiN i 
^W*44— 4 7JK^%. Mo:#*45. 5— 7. 5M^ 
%. Cr-^ie^a2 1-2 3M^%. Cu#qffM0.15 
S i-^*fil|g^^%. Mn-^q&ai-2M^ 
%. C o^^rM 2 . 5S^%. W-t-^rM 1 M^%. N b 
^W»1.7-2.5J!S^%, ^Fe) , ( 7 ) Ni-C 
20 r-Cu-Mo (fl;c{f N i ^^55 6—5 IW."^ 

Cr#Wi2 3 — 24M^%. Cu^W»8J^^ 
%. Mo^#fl:4IS^%. W#^rM2M^^%. S i 
{iMn^^r«lM^%) . (8) Ni-Cr-Fe 
(01|i.{f N i#*i7 9. 51g^%, C r^Wfil 3lg 
Fe^*i6. 51g^%. Cu^WiO. 211:1^ 
fcSl^tiN i^Wfi3 0— 3 4Jlg^%, Crit^ig-M 
19— 2 2M^%. Cu#*g0.5iH^^%. Si#W 
*1M^%. Mn-§-^rai.5M^%. ^Fe) . 

[0 0 94] ^(niio^^wmt. mum-z^mmL 

[ 0 0 9 5 ] * /c±IB<'5 J: o ^r^MMti . ^^if^^LCO^ 

l«i:/i{i2StLt-&*-frSC:i:tT't'S. C:«7)J:^:5: 
^SfcLTIi, mUi^ (Ti ) , )\y-^J>. 
(Hf ) , r.:t7' (Nb) , :J'aA (Cr) , 
(Si). ^J'y^;!^ (Ta) . m (Cu) . ^VifX^ 
y (W) . 5^;Wr7-'>A (Zr ) . -7VfJV (Mn) . 
40 -^^^^i^fyJ^ (Mg) . A^hy^'^A (V) W^tf^> 

<«2ISi^%mTOJlT'^*<tS» 5t:t'L, 

±ieic:0!K^-r^i9^:^m (7cS) iOd^. BEtc^ 
miSt=-^4*lTV%i,^ffi (TcS) S:§'c.tC±ieiOMT-* 

Al-Ti-H f -^^ft^i^l^tA, ±iB<0^j^ (tc 
S) 03*>T-^^>' (Ti ) *J$/i>lc±ie<^J:D^ST 

50 [0 096] CK^id^r^SISOlK/fti, ®^ 10 0- 



(15) 
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5000A. »4L<{±500~3000A. iOlffi 
L<{±7 0 0~2 0 0 0AigSt:'*>-&o *^HHlc:t5V'> 

[00981 hjg] *^HBt;^^3Kiaim 

[00991 hlSi: LTti. ^})VJk'm 

[01001 i<7)>r-A-rj-hK<7)|l®i:^ » * L< 
{il~l OOz/m. ^treiL<{il-'5 0;«m-C* 

[01011 

LTSi. Ge. NtJil^H. SittiSi. Ge. Ct> 

[01021*^. ^^izgh^tm^smmmt. ± 

lECOS i . Ge. NtJil^H. 4/i«S Ge. CtS 

[01031 ^^mizi^&tmmmnfi^(D^i3mi,z 

[0 1041 



28 



[01051 

[lafiMl 1 JCf-U'>'fc7"h^i^^'a [4.4*0.12-5.1 

. 1 0 ] -3- xHr >- fc SrK-^ .^-IfrTf ^^.^^^BttO^ 

SL:^:X^l/>'-i-a5 9^/1^%. t^K^J^^'o [4.4.0. 
12.5.17.10] -3-Hx-fe:>'-^a4 1^)1-%. 1 35''C7^ 

:^ 0 yfpx-mmLtimvmm [ ^ ] a«o . 4 2 d i / 

g. (TMA) 1 54X;) 36»/i>^:S»tt[ 

10 1.2mm) ±fc:. V^:^ha>'X>"?-y>»;>'^^i6-rT 

iBwi a tzLx±mmmm^mm.L:fz. 

[01061 ImSmi ±IESK^x^N">y ^ U ^iJ^S^H 
<0*(3AaT*^#fmS:ti=^VV X 1 0-TT 

o r rOTt^'Sr-S. tX-mmLfz. 

[0 1071 [mi«aiS<0^] 1 Oppm 

F-rL^rS i7oGe3o (M^%) wMi^rJ' 

2 mT o r r ICffio 1 1 - 5 k WCOD CJ-^^—X'T^J 
U>':/5-?T=5:VV 1?^1 1 OOAtOS i is. ssGe 19.35 

N51.3H10.0 (is^%) <7yim.^^-f-^mijm.\^iz. 

i OSS 1 fiiaiS«^l^ia«. 7 ^1 S^^Tfc ^fc. =5: 
fc. ^Ofiia^no (Slff^lC*tJS-^--&fi) tJitxm 
*^iak{i. -efL'eix2-2i3J:U^0-0 0 IT'ftS. ^- 
notJit/^kti, ^:^8 3 0nm«oa!l^t;*t-rS 

[01081 [3Kfift^lE^I8«O^M] A r ;yx« 

30 «»&*-HffifcL, #f^^tf=3:':.T, 2X1 0-7To r 
r\,Zi^'^tzh:i^X^mmmm(^^^'^^j:'>fz. -t 
^:t>*>Tb FeC o*»/i>:5:«,^-y-y hJitciP tf>.y:7" 
^^a^^^ci:i-5>^^. Ar;iyx^#AL£E:>J*3mTo r 
rtCfil-5t:DC/N°V— 1 kW^rfltj^LT^XvifemSrig 
Cl^itJt. 2^7"^XyN-.y;5'«0^, SfiCi: tJ'-y y h 
<0^t:2bS ^--v -y rJ'— 5r^l^T 1 ^4 5^^:^^N- y 5^ U 
y^^fric^'^. J?;?i300A«OPtioTb28Fe6oCo 

[0 109 1 [^2ftSIStfO^] 5jCt7V* 1 Oppm 
40 H-rL/:;S i7oGe3o (ig^^%) «MIS:^-i^'>y h 
(ffitS^J^jSXl 0-3 0 cm) Srffll^. Ar;i5fX. N 
2X^Xt>J;l/H2;>y::<.S-#ALT£E:^^2mTo r rt=« 

-5-ci . 5 kwcoDC^N-r?— ■c:r^XvJStSS:®c: 

5^^i0rPXy\° y:J'i^f^. SKfc^-y-y F«0^ 
l,z$>i>i^^ "/ ^~i:m\'^X 2'«-fgx.'t.y y >':5^S:tT=5: 
V\ JS^^3 0 0Ac7)S i 19.35Ge19.35N51.3H 

10.0 m^%) <^mm.^^i>mi:imLti. =5rfc> a 

k{4. mm2. 2i>J:lX0.0 0 l-C'&S. *t5. n 
50 otJil^kli. «i:g8 3 0nm<^)a!l^tCj>*-rS«aiS 
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[01103 i^mmfD^i mz. a r7(fx<7)mi^^ 
'ytztz^-c^mm<r>^^n^'7ti, -t^i^-h. ai 

^IZ. Ar;{fX$-#ALffi:>3$-3mTo r riCftoTD 

CM'v- 1 . 5 kws^tt^&tr7X-7^ic€$•ie<!:$^i• 
/i. 2-mrux^^'yi'<7)tk. mmt^-y'yh<Dmiz 

h^^-^'yif'-^m^'^XS-a-l 5^xn yjf^)yif^ 
tf'SrV^. JP^^i^l 0 00A«OA IgvTiiHf 2 10 

[01113 hmnm^'] x/-<^y^v y 

mSA^S^^^jLT^OTSD 10 1) ^Xi^ya-^— 

[0112] ±iE«OJ: d l::LT#/^^i.A:3KlSBE^a^M«c 
iOC/NJtti. 4 8dBt:-S)-3)t. 43t. j^gSc^)^ 
^R{±2 1 . OXX'h-itl, =5:i5. C/NJt{±. ^3 
0 mmCDjimM^BMi^i: 2 4 0 0 r p mTHIteSii-. 

0 TnMVi:^^^mii<U—t'5/tismm^4 . 9 3 M 

[0 1133 

[safeM2 . 3 3 sQteM 1 izt3\,^x . 1 mtz 

Mis^j^L/cfiiwi, ie560<i 1 1 mmifzn^tz. 30 
[01143 ^(oi^^^m 1 ^fc:^-r. 

[01153 

[^13 
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40 {mm(^mM^^mm1 
mtn&liTiiaSTib-s.. 

m2} :^^i,z^:s>mmmmi*^m<^mmmi:^ 
•mmHmmx'hi>, 

ms] :^^mizgh;s>m»^ssmmti:<r>i&<ommmi:^ 
-fw^mmmx'ht, 

m4] :^%mi,zmi>mmwmi^<7)m<^miifimi:7jk 
50 1 0 ^mmsMtma^ 
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